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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ruggedness 
detecting sensor having a high S/N. 
SOLUTION: Detecting elements 10 each composed of a 
detecting electrode 1 and a conversion circuit 2 which 
converts the capacitance formed between an object 
near the electrode 1 and the electrode 1 into a voltage 
or current are arranged in an array of N vertical columns 
and M horizontal rows. The detecting elements 10 are 
connected to scanning lines 100 laid along the columns 
of the array and output lines 200 laid along the rows of 
the array. 
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CLAIMS 



[Claim(s)] 

[Claim l] Capacity formed between a 
sensing electrode, and a body near [ this ] 
the sensing electrode and the 
above-mentioned sensing electrode The 
scanning line with which a sensing 
element which consists of a conversion 
circuit changed into voltage or current 
has been arranged to an array of a 
vertical N line x horizontal M train, a 
sensing element array was formed and 
the above-mentioned sensing element has 
been arranged in accordance with each 
train of the above-mentioned sensing 
element array, A concavo-convex 
detection sensor characterized by 
connecting with an output line arranged 
by accompanying each line of the 
above-mentioned sensing element array. 
[Claim 2] It is the concavo-convex 
detection sensor according to claim 1 by 
which the above-mentioned conversion 
circuit consists of one MOS transistor, 
and a gate electrode of this MOS 
transistor is characterized by having 
connected one electrode to the 
above-mentioned scanning line, and 
connecting an electrode of another side to 
the above-mentioned output line among a 
drain electrode of the above-mentioned 
MOS transistor, and a source electrode at 
the above-mentioned sensing electrode, 
respectively. 

[Claim 3] A concavo-convex detection 



sensor according to claim 2 characterized 
by using the above-mentioned MOS 
transistor as an MOS transistor made 
from an amorphous silicon, or an MOS 
transistor made from polycrystalline 
silicon. 

[Claim 4] A concavo-convex detection 
sensor according to claim 2 characterized 
by forming diode in wiring which 
connects the above-mentioned MOS 
transistor and an output line so that 
sense from a terminal of the 
above-mentioned MOS transistor to the 
above-mentioned output line may serve 
as the forward direction. 
[Claim 5] It is the concavo-convex 
detection sensor according to claim 2 
characterized by preparing MOS 
transistor with the another 
above-mentioned MOS transistor so that 
sense from a terminal of the 
above-mentioned MOS transistor to the 
above-mentioned output line may serve 
as the forward direction at wiring which 
connects the above-mentioned MOS 
transistor and an output line. 
[Claim 6] A concavo-convex detection 
sensor according to claim 1 to 5 
characterized by having connected an end 
of a switch at a node of the 
above-mentioned sensing electrode and 
the above-mentioned conversion circuit, 
and connecting the other end of this 
switch to a reset line arranged along with 
each line of the above-mentioned sensing 
element array. 
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[Claim 7] The above-mentioned switch is 
a concavo-convex detection sensor 
according to claim 6 which is 3 terminal 
element which has a control terminal, 
and is characterized by connecting this 
control terminal to the control line 
arranged in accordance with each train of 
the above-mentioned sensing element 
array. 

[Claim 8] The above-mentioned switch is 
a concavo-convex detection sensor 
according to claim 6 characterized by 
being the diode of two terminals. 
[Claim 9] A concavo-convex detection 
sensor according to claim 6 to 8 
characterized by sharing the 
above-mentioned control line or the 
above-mentioned reset line by sensing 
element adjoined each other and located 
in a line. 

[Claim 10] A concavo-convex detection 
sensor according to claim 7 characterized 
by the above -mentioned scanning line 
serving as the above-mentioned control 
line. 

[Claim 11] It is the concavo-convex 
detection sensor according to claim 1 to 5 
characterized by connecting diode to 
sense from which the above-mentioned 
diode becomes off when the other end of 
the above-mentioned diode is impressed 
to a scan signal for an end of this diode by 
node of the above-mentioned sensing 
electrode and the above-mentioned 
conversion circuit at this scanning line at 
the above-mentioned scanning line. 



[Claim 12] A concavo-convex detection 
sensor according to claim 8 or 11 
characterized by having short-circuited a 
gate electrode and a drain electrode of a 
transistor, and forming the 
above-mentioned diode, 
[Claim 13] A concavo-convex detection 
sensor according to claim 1 to 12 
characterized by forming in the same 
substrate as the above-mentioned 
sensing element a digital disposal circuit 
which processes data from the 
above-mentioned sensing element. 
[Claim 14] A concavo-convex detection 
sensor according to claim 1 to 13 
characterized by having made a 
configuration of the above-mentioned 
sensing electrode into a square or a 
rectangle, and setting to 50 micrometers 
or less a pitch of the above-mentioned 
sensing element arranged in the shape of 
an array. 

[Claim 15] It is the concavo-convex 
detection sensor according to claim 1 to 
14 characterized by scanning an array to 
a line writing direction in an array of the 
above-mentioned vertical N line x 
horizontal M train when N/M is one or 
more, and scanning an array in the 
direction of a train when N/M is one or 
less. 

[Claim 16] A concavo-convex detection 
sensor according to claim 1 to 15 
characterized by making a dielectric 
deposit on the above-mentioned sensing 
electrode. 
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[Claim 17] A concavo-convex detection 
sensor according to claim 1 to 16 
characterized by forming a sensor which 
consists of the above-mentioned sensing 
element and a digital disposal circuit on a 
dielectric substrate. 

[Claim 18] A concavo-convex detection 
sensor according to claim 1 to 17 
characterized by having formed the 
above- mentioned sensing electrode in 
another layer with a conversion circuit 
and wiring, and having arranged the 
above-mentioned sensing electrode to a 
side near a body, 

[Claim 19] Concavo-convex detection 
equipment according to claim 1 to 18 
characterized by forming in the same 
substrate as an image display device a 
concavo-convex detection sensor which 
consists of the above-mentioned sensing 
element and a digital disposal circuit. 
[Claim 20] A fingerprint collation device 
characterized by using as a sensor which 
is the fingerprint collation device which 
makes at least one person's identified 
fingerprint collate, and detects a 
fingerprint for a concavo-convex detection 
sensor according to claim 1 to 18. 
[Claim 21] Individual distinction 
equipment characterized by having a 
fingerprint collation device of claim 20. 
[Claim 22] Concavo-convex detection 
equipment characterized by preparing a 
movable conductor connected to a power 
supply in a portion to which a body 
accesses a concavo-convex detection 



sensor. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention regards the shape 
of toothing of a body like a fingerprint as 
capacity value distribution, and relates to 
the sensor which detects the distribution 
electrically. 
[0002] 

[Description of the Prior Art] The 
fingerprint sensor as equipment for 
detecting the shape of objective toothing 
is shown in WO 97/No. 40744 official 
report. The circuit diagram showing the 
body of the fingerprint sensor used for 
this system is shown in drawing 31 . This 
circuit becomes array-like and constitutes 
a fingerprint sensor. In drawing, 12 is a 
sensing element and consists of a sensing 
electrode 14 which forms capacity 
between the fingerprints put on the top. 
In this example, only when a fingerprint 
exists on a sensor, capacity arises 
between a fingerprint and the sensing 
electrode 14. A charge can store in the 
capacity produced from the 1st scanning 
line 18 through the switching element 16 
before the scan. And at the time of a scan, 
it operates so that this charge may be 
outputted for the 2nd switching element 
17 at the 2nd scanning line (output line) 
20. At this time, since distance with the 
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sensing electrode 14 changes with 
irregularity of a fingerprint, capacity 
value differs. Therefore, since the 
amounts of charges which were able to be 
stored in capacity differ, this amount of 
charges is measured in the shape of 
two-dimensional by scanning the 1st and 
2nd scanning lines 18 and 20, and the 
concavo-convex pattern of a fingerprint is 
obtained. The amount of charges held 
since the capacity which consists of a 
fingerprint and a sensing electrode is 
small is small. For this reason, a charge 
sensitive amplifier is formed in the point 
of an output line 20, a charge is amplified, 
and the S/N ratio is improved here. 
[0003] 

[Problem(s) to be Solved by the 
Invention] However, with this 
configuration, in order to read the very 
small amount of charges, the circuit 
which reads the highly efficient amount 
of charges is needed. Moreover, it is easy 
to be influenced of the noise on an output 
line. Furthermore, there was a possibility 
that a sensor might be destroyed under 
the effect of static electricity of the body. 
[0004] Then, this invention sets it as the 
1st object to offer the concavo-convex, still 
higher detection sensor of a S/N ratio. 
[0005] Moreover, it sets it as the 2nd 
object to offer what has a high degree of 
integration, what has good resolution, the 
thing which can simplify a manufacture 
process, what has few deterioration, and 
the thing which can carry out [ low 



cost Hzing. Furthermore, it sets it as the 
3rd object to offer that by which a sensor 
is not destroyed under the effect of static 
electricity. It is certain and sets it as the 
4th object to offer the individual 
distinction equipment which cannot 
break easily further again. 
[0006] 

[Means for Solving the Problem] The 
concavo-convex detection sensor 
concerning invention of claim 1 arranges 
the sensing element which consists of a 
conversion circuit which changes into 
voltage or current capacity formed 
between a sensing electrode and a body 
near [ this ] the sensing electrode, and 
the above-mentioned sensing electrode in 
the shape of [ of a vertical N fine x 
horizontal M train ] an array, and 
connects the above-mentioned sensing 
element to the scanning line arranged in 
accordance with each train of the 
above-mentioned array, and the output 
line which have been arranged by 
accompanying each line of the 
above-mentioned array. 
[0007] As for a concavo-convex detection 
sensor concerning invention of claim 2, a 
conversion circuit consists of one MOS 
transistor, among a drain electrode of the 
above-mentioned MOS transistor, and a 
source electrode, one electrode is 
connected to the above-mentioned 
scanning line, and an electrode of another 
side is connected to the above-mentioned 
output line for a gate electrode of this 
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MOS transistor at a sensing electrode, 
respectively. 

[0008] A concavo-convex detection sensor 
concerning invention of claim 3 uses an 
MOS transistor as an MOS transistor 
made from an amorphous silicon, or an 
MOS transistor made from 
polycrystalline silicon. 
[0009] A concavo-convex detection sensor 
concerning invention of claim 4 forms 
diode in wiring which connects an MOS 
transistor and an output line so that 
sense from a terminal of the 
above-mentioned MOS transistor to the 
above-mentioned output line may serve 
as the forward direction. 
[0010] A concavo-convex detection sensor 
concerning invention of claim 5 prepares 
MOS transistor with the another 
above-mentioned MOS transistor in 
wiring which connects an MOS transistor 
and an output line so that sense from a 
terminal of the above-mentioned MOS 
transistor to the above-mentioned output 
line may serve as the forward direction. 
[001 1] A concavo-convex detection sensor 
concerning invention of claim 6 connects 
an end of a switch at a node of a sensing 
electrode and the above-mentioned 
conversion circuit, and connects the other 
end of this switch to a reset line arranged 
along with each line. 

[0012] A switch is 3 terminal element 
which has a control terminal, and a 
concavo-convex detection sensor 
concerning invention of claim 7 connects 



this control terminal to the control line 
arranged in accordance with each train. 
[0013] A switch of a concavo-convex 
detection sensor concerning invention of 
claim 8 is the diode of two terminals. 
[0014] A concavo-convex detection sensor 
concerning invention of claim 9 shares 
the control line or a reset line by sensing 
element adjoined each other and located 
in a line. 

[0015] As for a concavo-convex detection 
sensor concerning invention of claim 10, 
the scanning line serves as the 
above-mentioned control line. 
[0016] A concavo-convex detection sensor 
concerning invention of claim 11 is 
connected to sense which becomes off 
[ the other end of this diode / the 
above-mentioned diode ] when this 
scanning line is impressed by scan signal 
at the above-mentioned scanning line 
about an end of diode at a node of a 
sensing electrode and the 
above-mentioned conversion circuit. 
[0017] A concavo-convex detection sensor 
concerning invention of claim 12 
short-circuits a gate electrode and a drain 
electrode of a transistor, and forms the 
above-mentioned diode. 
[0018] A concavo-convex detection sensor 
concerning invention of claim 13 forms in 
the same substrate as the 
above-mentioned sensing element a 
digital disposal circuit which processes 
data from a sensing element. 
[0019] A concavo-convex detection sensor 
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concerning invention of claim 14 makes a 
configuration of a sensing electrode a 
square or a rectangle, and sets to 50 
micrometers or less a pitch of a sensing 
element arranged in the shape of an array. 
[0020] In an array of the 
above-mentioned vertical N line x 
horizontal M train, a concavo-convex 
detection sensor concerning invention of 
claim 15 scans an array to a line writing 
direction, when N/M is one or more, and 
when N/M is one or less, it scans an array 
in the direction of a train. 
[0021] A concavo-convex detection sensor 
concerning invention of claim 16 makes a 
dielectric deposit on a sensing electrode. 
[0022] A concavo-convex detection sensor 
concerning invention of claim 17 forms a 
sensor which consists of a sensing 
element and a digital disposal circuit on a 
dielectric substrate. 

[0023] A concavo-convex detection sensor 
concerning invention of claim 18 forms a 
sensing electrode in another layer with a 
conversion circuit and wiring, and 
arranges the above-mentioned sensing 
electrode to a side near a body. 
[0024] Concavo -convex detection 
equipment concerning invention of claim 
19 forms in the same substrate as an 
image display device a sensor which 
consists of a sensing element and a 
digital disposal circuit. 
[0025] A fingerprint collation device 
concerning invention of claim 20 is a 
fingerprint collation device which makes 



at least one person's identified 
fingerprint collate, and a concavo-convex 
detection sensor according to claim 1 to 
15 is used for it as a sensor which detects 
a fingerprint. 

[0026] Individual distinction equipment 
concerning invention of claim 21 is 
equipped with a fingerprint collation 
device of claim 20. 

[0027] Concavo-convex detection 
equipment concerning invention of claim 
22 prepares a movable conductor by 
which a body was connected to a portion 
which accesses a sensor at a power supply. 
[0028] 

[Embodiment of the Invention] Gestalt 1. 
drawing 1 of operation is the circuit 
diagram showing the configuration of the 
concavo-convex detection sensor by the 
gestalt 1 of implementation of this 
invention. 1 is a sensing electrode and 2 
is a capacity-voltage conversion circuit or 
a capacity -current conversion circuit here. 
One sensing element 10 is constituted 
from a sensing electrode 1 and a 
conversion circuit 2, and this sensing 
element 10 is arranged in the shape of [ of 
a vertical N line x horizontal M train ] an 
array, and constitutes the sensing 
element array. The scanning line 100 is 
arranged in accordance with each train of 
this sensing element array, and the 
output line 200 is arranged along with 
each line. 

[0029] Between the sensing electrode 1 
and a body, the gap where it filled up with 
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air etc. is generated with objective 
irregularity. That is, the capacity 
(sensing capacity) which has the capacity 
value depending on objective irregularity 
between the sensing electrode 1 and a 
body occurs. 

[0030] In order to measure capacity value, 
a capacity-voltage conversion circuit or a 
capacity-current conversion circuit is 
needed. In order to make effect by 
parasitic capacitance small here, a S/N 
ratio can be improved if these conversion 
circuits 2 are included in each sensing 
element 10. Moreover, compared with the 
conventional method, a S/N ratio can be 
substantially improved by including an 
amplification function in these 
conversion circuits 2. Therefore, the 
irregularity of measurement and a body 
is obtained two-dimensional in each 
capacity value by scanning electrically 
the scanning line 100 and an output line 
200. 

[0031] Conventionally, the charge stored 
in the sensing capacity in an array was 
read out of the array. However, since the 
charge which will be held if sensing 
capacity is small is small, capacity shift is 
produced by the parasitic capacitance 
and sensing capacity of lead wire, and a 
S/N ratio falls. By including the 
conversion circuit 2 of capacity in each 
array like the gestalt of this operation, an 
output signal with which the parasitic 
capacitance of lead wire does not pose a 
problem becomes possible. 



[0032] Gestalt 2. drawing 2 of operation 
is the circuit diagram showing the 
configuration of the concavo-convex 
detection sensor by the gestalt 2 of 
implementation of this invention. 3 is an 
MOS transistor here. The gate electrode 
of MOS transistor 3 is connected to the 
sensing electrode 1. Moreover, one 
electrode of a drain electrode and a source 
electrode is connected to the scanning 
line 100, and the electrode of another side 
is connected to the output line 200. Since 
MOS transistor 3 has capacity (transistor 
capacity) here, if the gate electrode and 
the sensing electrode 2 of MOS transistor 
3 are connected, sensing capacity and 
transistor capacity will serve as a series 
connection, for example, the capacity 
value of sensing capacity - gate voltage of 
Vf and a transistor 3 is set [ the capacity 
value of Cf and transistor capacity / the 
signal level at the time of ON of Ct and a 
scan signal line / VON and the signal 
level at the time of OFF ] to VG for the 
potential on VOff and the front face of a 
body. It is [0033] from this. 
[Equation l] 



(1) 

It becomes. Since gate voltage VG of a 
transistor 3 changes with sensing 
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capacity Cf from this, it depends for the 
output current of a transistor on sensing 
capacity. That is, it becomes a 
capacity-current conversion circuit. 
[0034] Moreover, if capacity etc. is 
connected to the outgoing end of this 
transistor 3, the charge according to the 
output current will be stored. That is, the 
output voltage depending on sensing 
capacity is obtained. That is, it becomes a 
capacity-voltage conversion circuit. By 
scanning the scanning line 100 and an 
output line 200, the irregularity of the 
shape of- dimensional [ objective / 2 ] is 
detectable in measuring these output 
currents and output voltage in the shape 
ofdimensional [ 2 ], and analyzing them. 
[0035] Usually, some elements, such as 
amplifier and capacity, are needed for 
constituting a capacity-voltage 
conversion circuit or a capacity-current 
conversion circuit, and a configuration is 
complicated. However, with this 
configuration, since the capacity-current 
conversion function is given with only one 
transistor 3, a configuration becomes 
simple and the occupancy area of a 
sensing element can be decreased. 
[0036] Moreover, it is the big feature to 
have inputted the signal of capacity 
change into the gate electrode of a 
transistor 3, and to amplify it with this 
configuration. With this configuration, in 
order to make the signal of capacity 
change amplify and to make it output, 
compared with the method of inputting 



the signal of capacity change into the 
drain electrode of the transistor of the 
conventional method, a S/N ratio can 
improve substantially. 
[0037] Gestalt 3. drawing 3 of operation 
is the circuit diagram showing the 
configuration of the concavo-convex 
detection sensor by the gestalt 3 of 
implementation of this invention. Here, 
3a and 3b are the P -channel MOS 
transistors, and each threshold voltage 
presupposes that it is the same and Vth. 
[0038] An output line Hn is 0V as an 
initial state. Moreover, when a certain 
scanning line Vn becomes more than 
HIGH (more than 3V [ for example, ]), 
other scanning lines are LOW(s) (for 
example, 0V). Now, suppose that the 
scanning line Vn was set to HIGH. At 
this time, the source edge of P-channel 
MOS transistor 3a serves as a terminal of 
the direction connected to the scanning 
line Vn, and another terminal connected 
to the output line Hn works as a drain 
edge. At this time, the gate voltage VGa 
of P-channel MOS transistor 3a takes a 
certain finite value according to a 
formula (l). And if the potential 
difference VGSa of the gate electrode of 
P-channel MOS transistor 3a and a 
source electrode fills 

VGSa= | VGa-Vn | >= | Vth | , P-channel 
MOS transistor 3a will be in ON 
condition, and will begin to pass current 
to an output line Hn. The potential VHn 
of an output line Hn rises according to 
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this current. Moreover, in P channel 
MOS transistor 3b, potential Vn+1 of one 
terminal is OV, since the potential VHn of 
another terminal becomes a finite value 
(>0V), the source edge of P-channel MOS 
transistor 3b serves as a terminal 
connected to the output line Hn, and a 
drain edge serves as a terminal connected 
to scanning-line Vn+1. 
[0039] On the other hand, according to 
potential lifting of an output line Hn, the 
gate voltage VGb of P channel MOS 
transistor 3b comes to take the finite 
value which exists like P-channel MOS 
transistor 3a. The gate potential VGb 
rises and goes with potential lifting of an 
output line Hn, and is the potential 
difference VGSb of the gate electrode of 
P channel MOS transistor 3b, and a 
source electrode. If 

VGSb= | VGb-VHn I >= | Vth | is filled, 
P channel MOS transistor 3b will be in 
an ON state. 

[0040] The output of this sensor is 
inputted into other processing circuits. 
However, since the input impedance of 
the processing circuit is high enough 
compared with the input impedance of 
P channel MOS transistor 3b used as an 
ON state, when it becomes more than 
VGSb>|Vth|, the current which flows 
from P-channel MOS transistor 3a lets 
P-channel MOS transistor 3b pass, and 
usually flows into scanning-line Vn+1 by 
which potential was fixed to LOW. 
Therefore, the potential VHn of an output 



line Hn does not become more than the 
potential to which Pchannel MOS 
transistor 3b begins to pass current. The 
range of the potential which can take an 
output line Hn in the usual actuation is 
0<VHn<|Vth|. 

[0041] Thus, the output dynamic range of 
this sensor is restricted by the magnitude 
of the threshold voltage Vth of the 
P-channel MOS transistors 3a and 3b, if 
threshold voltage Vth is large, an output 
dynamic range will become large, and if 
small, an output dynamic range will 
become small. 

[0042] When it constitutes this sensor 
here using the MOS transistor made from 
single-crystal- silicon (Si), the threshold 
voltage of the P channel MOS transistor 
is usually as small as Vth=0.7 V. Then, 
improvement in a S/N ratio can be aimed 
at by controlling threshold voltage Vth by 
the ion implantation direction 
intentionally greatly to become more 
than 0.8V by introducing boron into the 
semiconductor front face under gate oxide 
in an N channel so that an output 
dynamic range may become large. 
Moreover, if only the MOS transistor 
arranged in a manufacture process at an 
array portion enlarges threshold voltage 
Vth, the clock frequency of the MOS 
transistor arranged at a circumference 
circuit portion remains as it is, and can 
improve an output dynamic range. 
[0043] On the other hand, single crystal 
Si That threshold voltage Vth is large 
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from the first (about 2V<|Vth|<5V) 
poses a problem in the MOS transistor 
made from low-temperature polycrystal 
Si, the elements, for example, the MOS 
transistor made from an amorphous 
silicon, other than a make MOS 
transistor, the MOS transistor made from 
elevated-temperature polycrystal Si, etc. 
However, if an element with such large 
threshold voltage Vth is used for the 
gestalt of this operation, the 
concavo-convex big detection sensor of an 
output dynamic range can be 
manufactured [ rather than ] using the 
MOS transistor made from single crystal 
Si. 

[0044] In addition, although the MOS 
transistor was used as the P-channel 
MOS transistor as an example in the 
above-mentioned explanation, the same 
effect is acquired even if it makes it the 
Nchannel MOS transistor at 
modification. 

[0045] Gestalt 4. drawing 4 of operation 
is the circuit diagram showing the 
configuration of the concavo-convex 
detection sensor by the gestalt 4 of 
implementation of this invention. It was 
shown that the output dynamic range of 
this sensor is bound to the threshold of 
the P channel MOS transistor with the 
gestalt 3 of the above-mentioned 
implementation. So, with the gestalt of 
this operation, as shown in drawing 4, 
diode 9 was formed so that the sense from 
the terminal of the P channel MOS 



transistor 3 to an output line 200 might 
become the wiring which connects the 
P -channel MOS transistor 3 and an 
output line 200 with the forward 
direction. It is lost that current flows 
from an output line 200 to the scanning 
line 100 by this through the P-channel 
MOS transistor which is not scanning 
others. Therefore, since the potential of 
an output fine 200 can rise beyond the 
threshold of the P channel MOS 
transistor 3, it can enlarge an output 
dynamic range, without receiving a limit 
of the threshold of the P channel MOS 
transistor. In addition, although the MOS 
transistor was used as the P-channel 
MOS transistor as an example in the 
above-mentioned explanation, the same 
effect is acquired even if it makes it the 
Nchannel MOS transistor at 
modification. 

[0046] Gestalt 5. drawing 5 of operation 
is the circuit diagram showing the 
configuration of the concavo-convex 
detection sensor by the gestalt 5 of 
implementation of this invention. In 
drawing, 11 is the N-channel MOS 
transistor. With the gestalt of this 
operation, as shown in drawing 5, the 
N channel MOS transistor 11 was formed 
so that the sense from the terminal of the 
P-channel MOS transistor 3 to an output 
line 200 might become the wiring which 
connects the P channel MOS transistor 3 
and an output line 200 with the forward 
direction. That is, the gate terminal of the 
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N-channel MOS transistor 11 is 
connected to the scanning line 100, and 
the two remaining terminals of the 
N-channel MOS transistor were 
connected to the output line 200 and the 
Pchannel MOS transistor 3, respectively. 
If the N-channel MOS transistor 11 is 
connected in this way, only the N-channel 
MOS transistor 11 of the scanned line, for 
example, an array connected to Vn, will 
flow, and the N-channel MOS transistor 
11 of the line which is not scanning others, 
for example, an array connected to Vn+1, 
will not flow. Therefore, since the current 
which flows from the P channel MOS 
transistor 3 flows only into an output line 
200, the potential of an output line 200 
can rise beyond the threshold of the 
P channel MOS transistor 3, and it can 
enlarge an output dynamic range, 
without receiving a limit of the threshold 
of the P -channel MOS transistor. 
Furthermore, according to the gestalt of 
this operation, a sensor can be built only 
by the MOS transistor, without using 
diode like the gestalt 4 of operation. In 
addition, whether the P channel MOS 
transistor 3 and the N-channel MOS 
transistor 11 are reverse or are an MOS 
transistor of the same mold, the same 
effect is acquired by connecting another 
MOS transistor to the wiring which 
connects the MOS transistor used as a 
conversion circuit corresponding to each, 
and an output line 200 so that the sense 
from the terminal of this MOS transistor 



to an output line 200 may serve as the 
forward direction. 

[0047] Gestalt 6. drawing 6 and drawing 
7 of operation are the circuit diagram 
showing the configuration of the 
concavo-convex detection sensor by the 
gestalt 6 of implementation of this 
invention. Drawing 6 is the configuration 
of having formed the switch in the circuit 
of drawing 1 . Drawing 7 is the 
configuration of having formed the switch 
in the circuit of drawing 2 . The reset line 
by which 300 has been arranged along 
with the line of the array of a sensing 
element here, and 4 are switches. 
[0048] If time amount does not pass 
enough after measuring sensing capacity, 
residual charge may arise at the node 
1000 of the sensing electrode 1, a 
capacity-voltage conversion circuit, or the 
capacity-current conversion circuit 2. 
Since this residual charge worsens a S/N 
ratio, it forms the switch 4 linked to 
drawing 6 and a reset line 300 like 
drawing 7 , and is made to eliminate it to 
the optimal reset timing. This 
configuration can remove the effect of 
residual charge, and a S/N ratio can be 
raised. 

[0049] Gestalt 7. drawing 8 and drawing 
9 of operation are the circuit diagram 
showing the configuration of the 
concavo-convex detection sensor by the 
gestalt 7 of implementation of this 
invention. Drawing 8 arranges the 
sensing element of drawing 6 to the 
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vertical symmetry to the reset line 300. 
Drawing 9 arranges the sensing element 
of drawing 7 to the vertical symmetry to 
the reset line 300. 

[0050] Since the reset line 300 is needed 
when a switch 4 is formed, the area of the 
whole array will become large. Then, if 
two sensing elements which adjoined 
each other as shown in drawing share the 
reset line 300, the number of the reset 
line 300 will be made in half compared 
with the former. The degree of 
integration of the surface integral of the 
wiring reduced by this configuration of a 
sensor improves, and also lowering of the 
S/N ratio by the parasitic capacitance 
produced with these wiring can be 
prevented. 

[0051] Gestalt 8. drawing 10 , drawing 11 , 
drawing 12 , and drawing 13 of operation 
are the circuit diagram showing the 
configuration of the concavo-convex 
detection sensor by the gestalt 8 of 
implementation of this invention. 
Drawing 10 , drawing 11 , drawing 12 , 
and drawing 13 are the block diagrams 
which specified the control terminal of a 
switch as drawing 6 , drawing 7 , drawing 
8 , and drawing 9 , respectively, and show 
the control terminal with which 400 was 
prepared in the switch 41. 
[0052] Since the control line which 
controls a switch 41 is needed when a 
switch 41 is formed, the area of the whole 
array will become large. Reset should just 
be performed while not scanning the 



sensing element. If the control terminal 
400 of a switch 41 is connected to the 
scanning line 100 like drawing 10 thru/or 
13 and a scan signal will be used for 
switch control, it is not necessary to form 
the control line of a switch 41 
independently. That is, while scanning, it 
becomes off, and while not scanning, it 
becomes resettable by using the switch 41 
of a switching characteristic which serves 
as ON. 

[0053] Since the control line of a switch 
41 is lost by this configuration, the degree 
of integration of a sensor improves. 
Moreover, since the control line of a 
switch 41 is lost, sharp noise lowering is 
attained and a S/N ratio improves. 
[0054] Gestalt 9. drawing 14 , drawing 
15 , drawing 16 , and drawing 17 of 
operation are the circuit diagram 
showing the configuration of the 
concavo-convex detection sensor by the 
gestalt 9 of implementation of this 
invention. Drawing 14 , drawing 15 , 
drawing 16 , and drawing 17 are the 
configurations which used the switch 4 of 
drawing 6 , drawing 7 , drawing 8 , and 
drawing 9 as diode, respectively, and 5 is 
diode. 

[0055] Here, change of each node 
potential of the sensing element at the 
time of reset is shown to drawing 18 . 
Threshold voltage of VD and diode 5 is 
set to Vth for the voltage built [ potential 
/ of VH>Vth, VL<Vth, and the reset line 
300 / highest ] over the forward direction 
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in the potential of VH and the reset line 
300 at the time of reset at VL and diode 5 
(since it is easy here, referred to as 
VL=0V). The potential V1000 of a node 
1000 is 0 <=V1000 <=VH. Diode 5 wiU 
flow, if the voltage more than threshold 
voltage Vth is built over the forward 
direction, and it does not flow on the 
voltage concerning the voltage or hard 
flow not more than it. 
[0056] Since it is VD=V1000-VH<=0 
when having not reset probably, diode 5 
does not flow, but the signal according to 
capacity is outputted. Since it becomes 
VD=V1000-VL=V1000 when resetting 
here, if it is Vl000>Vth like Example 1, 
diode 5 will flow and will serve as 
Vl000=Vth. Moreover, if it is V1000<Vth 
like Example 2, diode 5 does not flow but 
V1000 is still the potential of a basis. 
Therefore, the potential V1000 of a node 
1000 surely serves as Vl000<Vth after 
reset by this configuration. 
[0057] Since the potential in the node 
1000 of all the sensing elements in an 
array is surely standardized before the 
scan by this configuration by the 
potential below Vth, a S/N ratio improves. 
Moreover, the control line of a switch is 
not needed by using a switch as diode, 
but resolution can be improved. 
[0058] Gestalt 10. drawing 19 and 
drawing 20 of operation are the circuit 
diagram showing the configuration of the 
concavo-convex detection sensor by the 
gestalt 10 of implementation of this 



invention. Drawing 19 and drawing 20 
are the configurations of having formed 
diode in drawing 1 and drawing 2 , 
respectively, and 5 is diode. With the 
gestalt 10 of operation, diode 5 is instead 
connected to the scanning line 100, 
without forming a reset line. When diode 
5 becomes off when scan signal level 
serves as ON, and scan signal level serves 
as OFF in between a node 1000 and the 
scanning lines 100, a reset line can be lost 
by connecting diode 5 in the rectification 
direction in which diode 5 serves as ON. 
[0059] Since a reset line is lost by this 
configuration, a S/N ratio improves and 
improvement in a degree of integration is 
attained. 

[0060] Gestalt 11. drawing 21 and 
drawing 22 of operation are the circuit 
diagram showing the configuration of the 
concavo-convex detection sensor by the 
gestalt 11 of operation. A sensor can be 
manufactured only in an MOS process by 
having connected not the diode [ diode ] 
using the usual PN junction etc. but the 
gate electrode and drain electrode of an 
MOS transistor. Drawing 21 is the 
configuration of having prepared the 
configuration which used the switch as p 
mold MOS transistor 6 in what used the 
MOS transistor as a capacity-current 
conversion circuit, and drawing 22 is the 
configuration which used the switch as n 
mold MOS transistor 7 what used the 
MOS transistor as a capacity-current 
conversion circuit. 
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[0061] Which shall be used between n 
form MOS transistor 7 and p mold MOS 
transistor 6 chooses the more nearly 
optimal one by the difference between a 
control signal and an output signal. 
Usually, since n mold MOS transistor 7 
can pass current greatly in a short time 
compared with p mold MOS transistor 6, 
reset can complete it early. 
[0062] The process for manufacturing 
diode by this configuration is not needed, 
but since a sensor can be manufactured 
at the process of only an MOS process, 
reduction in cost is attained. 
[0063] While making easy layout of 
circumference circuits other than a 
sensor by including the digital disposal 
circuit which measures the data from a 
sensing element array in the interior of 
the gestalt 12. sensor of operation, a S/N 
ratio can be raised by carrying out signal 
processing inside a chip. 
[0064] An example of the block diagram 
which included the circumference circuit 
in drawing 23 is shown. As for a scan 
signal generating circuit and 2002, 2001 
which shows the scanning line and the 
output line in which 100,200 and 300 
were shown with the gestalt of old 
operation, respectively, and a reset line is 
[ a digital disposal circuit and 2000 ] 
sensing element arrays. ** and 8 read 
drawing 24 and drawing 25 with an 
example of a digital disposal circuit, and, 
as for a switch and 500, a signal output 
line, and 3000 and 3001 are signal 



transformation circuits. When every one 
signal transformation circuit 3000 is 
established in each lead wire like 
drawing 24 , the clock frequency of a 
signal transformation circuit has the 
advantage made small. However, chip 
occupancy area becomes large in this case. 
Moreover, when only one signal 
transformation circuit 3001 is established 
in the signal output line 500 like drawing 
25 , there is an advantage which can 
make small chip occupancy area of a 
signal transformation circuit. However, 
clock frequency becomes large in this case. 
[0065] When using the concavo-convex 
detection sensor of the gestalt of gestalt 
13. above-mentioned each 

implementation of operation as a 
fingerprint sensor, as for a fingerprint, 
the property top irregularity appears 
continuously a fixed period. By making 
the configuration of a sensing electrode 
into a round shape or not a trapezoid but 
a square, or a rectangle, the installation 
area to the irregularity which continued 
the fixed period can be increased to an 
effective target. Here, since it is said by 
the child that the pitch of a fingerprint is 
about 100 micrometers, if the gap of a 
sensing electrode is 50 micrometers or 
less, it has the resolution which can 
distinguish a fingerprint enough. 
[0066] In the aspect ratio of gestalt 14. of 
operation, and a sensing element array, 
i.e., the array of a vertical N line x 
horizontal M train, in consideration of 
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the value of N/M, an array can be 
scanned in the direction of a line (width) 
at the time or more of one, and the case of 
one or less can also be considered as a 
configuration which scans an array in the 
direction of a train (length). The signal 
from a sensing element is sent to a digital 
disposal circuit through lead wire. The 
portion which surely crosses only several 
scan signal-line and scan signal-line 
minutes in an array produces lead wire. 
Moreover, the portion which intersects 
various wiring may also be produced. 
Since it becomes parasitic capacitance, a 
part for such an intersection will worsen 
a S/N ratio. Therefore, a S/N ratio can be 
improved with constituting so that the 
count to which lead wire intersects 
various wiring may become small in 
consideration of the aspect ratio of the 
body to measure. 

[0067] It can also consider as gestalt 15. 
of operation, and the configuration on 
which the dielectric was made to deposit 
on a sensing electrode. When a large area 
of the whole array cannot be taken, 
fluctuation of the sensing capacity 
decided by the dielectric constant of air is 
small. Then, if capacity which serves as 
sensing capacity and a series connection 
is made to add, fluctuation of sensing 
capacity can be detected with sufficient 
sensitivity, it accumulates, and the S/N 
ratio of a sensor can be improved. 
Moreover, it is effective in protecting 
deterioration of a sensing electrode. 



[0068] It can also consider as the 
configuration which does not 
manufacture a sensor on the usual 
substrate made from Si, but the gestalt 
16. pan of operation is made to 
manufacture on a dielectric substrate. 
Since there is conductivity, the substrate 
made from Si generates parasitic 
capacitance between a substrate and a 
circuit, and it worsens a S/N ratio. Since 
the capacity in a floating condition can 
disregard the existence, a S/N ratio is 
improvable by manufacturing a sensor on 
a dielectric substrate. Moreover, since it 
is not necessary to use Si expensive as a 
substrate, cost can be decreased. 
[0069] Gestalt 17. drawing 26 of 
operation is drawing explaining the 
configuration of the concavo-convex 
detection sensor by the gestalt 17 of 
implementation of this invention, and the 
cross section showing the configuration of 
the concavo-convex detection sensor 
according [ (a) ] to the gestalt of this 
operation and (b) are the cross sections 
showing the configuration of the 
concavo-convex detection sensor by the 
example of a comparison. For 101, as for 
a substrate and 12000, in drawing, 
wiring of the scanning line, an output line, 
etc. and 11000 are [ a protective coat and 
13000 ] insulating materials. With the 
gestalt of this operation, as shown in 
drawing 26 (a), the conversion circuit 2 
and wiring 101 which change capacity 
into voltage or current are formed on a 
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substrate 11000, the sensing electrode 1 
is formed through an insulating material 
13000 on it, and the protective coat 12000 
is further formed on it. That is, the 
sensing electrode 1, and a conversion 
circuit 2 and wiring 101 were formed in 
another layer, and have arranged the 
sensing electrode 1 to the side near the 
body used as analyte. 
[0070] When forming actually the 
concavo-convex detection sensor shown 
with the gestalten 116 of each 
above-mentioned implementation on a 
substrate 11000, as shown in drawing 26 
(b), the configuration which forms the 
sensing electrode 1, a conversion circuit 2, 
and wiring 101 in the same layer on a 
substrate 11000 can usually be 
considered. However, with such a 
configuration, a conversion circuit 2 and 
wiring 101 will lead to the body which is 
a front face, i.e., analyte, only through a 
protective coat 12000. 
[0071] Therefore, when the body (analyte) 
which wants to detect irregularity has a 
charge, a circumference circuit will carry 
out [ momentary current ] dielectric 
breakdown to a sensor through an influx, 
conversion circuit 2 the very thing, or 
wiring 101 at the flash when the body 
touched on the surface of the sensor 
through a protective coat 12000. 
Moreover, when an MOS transistor is 
used as a conversion circuit 2, the MOS 
transistor made from single crystal Si 
made by the usual manufacture process 



has small size, but the MOS transistor 
made using other methods, for example, 
the MOS transistor made from an 
amorphous silicon, the MOS transistor 
made from low -temperature polycrystal 
Si, the MOS transistor made from 
elevated-temperature polycrystal Si, etc. 
need to enlarge size of a transistor, in 
order to take out the almost same engine 
performance as the MOS transistor made 
from single crystal Si. Moreover, in order 
to detect irregularity, a certain amount of 
area is required for the sensing electrode 
1 used for the array by one side. 
Therefore, if a conversion circuit 2 and 
the sensing electrode 1 are manufactured 
in this layer, an array pitch will become 
large, and resolution will get worse. 
[0072] On the other hand, since according 
to the gestalt of this operation the 
sensing electrode 1 is arranged to the side 
with the sensing electrode 1, and the 
conversion circuit 2 and wiring 101 near 
the body which forms in another layer 
and turns into analyte as shown in 
drawing 26 (a) A conversion circuit 2 and 
wiring 101 will lead to a front face 
through an insulating material 13000, 
the sensing electrode 1, and a protective 
coat 12000, and since the momentary 
current by the charge which analyte has 
is interrupted by these layers, dielectric 
breakdown, such as a conversion circuit 2 
and a circumference circuit, is prevented. 
Furthermore, the effect that an array 
pitch is reducible with the gestalt of this 
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operation is also acquired. 
[0073] In addition. Although drawing 26 
(a) showed the case where a conversion 
circuit 2 and wiring 101 had been 
arranged in the same layer, it cannot be 
overemphasized that you may arrange in 
another layer. 

[0074] As shown in the gestalt 18. pan of 
operation at drawing 27 , a sensor is built 
together with an image display device, 
and it can also consider as 
concavo-convex detection equipment. In 
drawing 27 , an image display device 
[ like TFT ] whose 10000 is, and 4000 are 
concavo-convex detection sensors, and 
these are formed in one substrate 11000. 
In the way a user inputs information 
according to a screen display, since the 
sheet-like sensor was conventionally 
stuck on the image display device, cost 
was high. With this configuration, cost 
can be decreased by sharing the I/O 
substrate to a sensor with the I/O 
substrate of an image display device. 
[0075] It is good also as equipment which 
equips the gestalt 19. pan of operation 
with a sensor, memory, a power supply, a 
microprocessor, etc., and collates at least 
one person's identified fingerprint with it 
alone. For example, as shown in drawing 
28 , it can be used also in the location 
isolated from other operation systems by 
constituting the image display device 
10000, the concavo-convex detection 
sensor 4000, and the operation system 
30000 as one fingerprint collation device 



12000. For example, it is a door etc. 
Moreover, since there is no connection 
with the exterior, it is hard coming to 
block an informational exchange. 
Therefore, safety improves. 
[0076] The concavo-convex detection 
sensor shown with the gestalt of the 
gestalt 20. above-mentioned operation of 
operation can be used for individual 
distinction equipments, such as an 
automatic teller's machine or a credit 
card authentication machine. Although 
the principal was conventionally checked 
only by the personal identification 
number, safety can improve by leaps and 
bounds by recognizing bodily features, 
such as a fingerprint. 

[0077] Gestalt 21. drawing 29 of 
operation is drawing showing an example 
of the concavo-convex detection 
equipment by the gestalt 21 of 
implementation of this invention. For 
4000, as for the case of equipment, and 
6000, a concavo-convex detection sensor 
and 5000 are [ a conductor and 7000 ] 
impact- absorbing equipment. Usually, 
the body has floating potential. Therefore, 
if a body is contacted in the direct sensor 
4000, a sensor 4000 may cause dielectric 
breakdown. 

[0078] With this configuration, a body 
contacts a conductor 6000 first. A 
conductor 6000 is connected to a power 
supply and the charge which the body 
had is poured to a power supply. Next, in 
order to read objective irregularity, if a 
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body is pushed, imp act- absorbing 
equipment 7000 will be shrunken and a 
body front face will contact a sensor 4000. 
And a sensor 4000 operates and objective 
irregularity is detected. Thus, before a 
body contacts a sensor 4000, floating 
potential is negated by having formed the 
movable conductor 6000 by which the 
body was connected to the portion which 
accesses a sensor 4000 at the power 
supply so that a ground etc. may surely 
be contacted. 

[0079] This configuration can protect 
dielectric breakdown and malfunction of 
a sensor 4000. Moreover, a body does not 
have floating potential, but objective 
surface potential is almost fixed, and a 
S/N ratio can be improved in order to 
contact a sensor 4000. 
[0080] Gestalt 22. drawing 30 (a) of 
operation and (b) are drawings showing 
an example of the concavo-convex 
detection equipment by the gestalt 18 of 
operation. Covering of conductivity [ 4000 
/ 50000 / a concavo-convex detection 
sensor and ] and 60000 are conductive 
rails. First, a body contacts covering 
50000 in the state of drawing 30 (a). 
Covering 50000 is connected to the power 
supply through the rail 60000, and the 
charge which the body had is poured to a 
power supply. Next, in order to read 
objective irregularity, covering 50000 is 
made to slide along with a rail 60000, it 
will be in the condition of drawing 30 (b), 
and a body front face will contact a sensor 



4000. And a sensor 4000 operates and 
objective irregularity is detected. Thus, 
before a body contacts a sensor 4000, 
floating potential is negated by having 
prepared the movable conductor by which 
the body was connected to the portion 
which accesses a sensor 4000 at the 
power supply so that a ground etc. may 
surely be contacted. 

[0081] By this configuration, dielectric 
breakdown and malfunction of a sensor 
4000 can be prevented like the gestalt 21 
of operation, and a body does not have 
floating potential, but objective surface 
potential is almost fixed, and a S/N ratio 
can be improved in order to contact a 
sensor 4000. Moreover, covering 50000 is 
closed at the time of un detecting, and it 
is effective in protecting sensor 4000 
front face. 
[0082] 

[Effect of the Invention] The 
concavo-convex detection sensor 
according to claim 1 concerning this 
invention The conversion circuit which 
changes into voltage or current the 
capacity formed between a sensing 
electrode and the body near [ this ] the 
sensing electrode, The sensing element 
which consists of the above-mentioned 
sensing electrode is arranged in the 
shape of [ of a vertical N line x horizontal 
M train ] an array, and since the 
above-mentioned sensing element was 
connected to the scanning line arranged 
in accordance with each train of the 
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above-mentioned array, and the output 
line arranged by accompanying each line 
of the above-mentioned array, what has a 
high S/N ratio is obtained. 
[0083] The concavo-convex detection 
sensor according to claim 2 concerning 
this invention constitutes a conversion 
circuit from one MOS transistor, when 
one electrode was connected to the 
scanning line and the electrode of 
another side connected the gate electrode 
of this MOS transistor to the output line 
among the drain electrode and the source 
electrode at the sensing electrode, 
respectively, the occupancy area of a 
sensing element can be decreased and 
resolution improves. Moreover, a S/N 
ratio also improves substantially. 
[0084] Since the concavo-convex detection 
sensor according to claim 3 concerning 
this invention used the MOS transistor 
as the MOS transistor made from an 
amorphous silicon, or the MOS transistor 
made from polycrystalline silicon, the 
concavo-convex detection sensor whose 
output dynamic range improved is 
obtained. 

[0085] Since the concavo-convex detection 
sensor according to claim 4 concerning 
this invention formed diode in the wiring 
which connects an MOS transistor and an 
output line so that the sense from the 
terminal of the above-mentioned MOS 
transistor to the above-mentioned output 
line might serve as the forward direction, 
it can carry out the output signal 



amplitude of an output line to beyond the 
threshold of an MOS transistor, and can 
raise an output dynamic range to it. 
[0086] Since the concavo-convex detection 
sensor according to claim 5 concerning 
this invention prepared MOS transistor 
with the another above-mentioned MOS 
transistor in the wiring which connects 
an MOS transistor and an output line, it 
can carry out the output signal amplitude 
of an output line to beyond the threshold 
of an MOS transistor, and can raise an 
output dynamic range to it, so that the 
sense from the terminal of the 
above-mentioned MOS transistor to the 
above-mentioned output line may serve 
as the forward direction. 
[0087] Since the concavo-convex detection 
sensor according to claim 6 concerning 
this invention connected the end of a 
switch at the node of a sensing electrode 
and a conversion circuit, connected the 
other end of this switch to the reset line 
arranged along with each line, and it can 
originally reset the node in a floating 
condition to the convention potential of 
arbitration, its S/N ratio improves. 
[0088] The concavo-convex detection 
sensor according to claim 7 concerning 
this invention uses a switch as 3 terminal 
element which has a control terminal, 
and since it connected this control 
terminal to the control line arranged in 
accordance with each train, it can reset it 
certainly. 

[0089] Since the concavo-convex detection 
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sensor according to claim 8 concerning 
this invention used the switch as the 
diode of two terminals, it is certainly 
resettable with a simple configuration. A 
scan signal is used for control of a switch. 
The degree of integration of a sensor 
improves by this configuration, and a S/N 
ratio improves. 

[0090] Since the concavo-convex detection 
sensor according to claim 9 concerning 
this invention shared the control line or a 
reset line by the sensing element 
adjoined each other and located in a line, 
its degree of integration of a sensor 
improves, and it can prevent lowering of 
a S/N ratio. 

[0091] Since the scanning line served as 
the control line, the degree of integration 
of the according to claim 10 detection 
sensor [ concavo-convex ] concerning this 
invention of a sensor improves, and it can 
prevent lowering of a S/N ratio. 
[0092] Since the end of diode was 
connected to the sense which becomes off 
[ the other end of this diode / the 
above-mentioned diode ] when this 
scanning line is impressed by the scan 
signal at the scanning line at the node of 
a sensing electrode and a conversion 
circuit and a reset potential line is lost, 
the degree of integration of the according 
to claim 11 detection sensor 
[ concavo-convex ] concerning this 
invention of a sensor improves. 
[0093] Since the object of a configuration 
of having short-circuited the gate 



electrode and drain electrode of a 
transistor was used for the 
concavo-convex detection sensor 
according to claim 12 concerning this 
invention as diode, it can abolish the 
process for building diode and can offer a 
low cost thing. 

[0094] Since the concavo-convex detection 
sensor according to claim 13 concerning 
this invention formed in the same 
substrate as a sensing element the digital 
disposal circuit which processes the data 
from a sensing element, the improvement 
in a S/N ratio and the cutback of 
components mark are possible for it. 
[0095] Since the concavo-convex detection 
sensor according to claim 14 concerning 
this invention made the configuration of 
a sensing electrode the square or the 
rectangle and set to 50 micrometers or 
less the pitch of the above-mentioned 
sensing element arranged in the shape of 
an array, when the crawler bearing area 
to the irregularity which continued the 
fixed period can be increased to an 
effective target and used as a fingerprint 
sensor, it can offer what has high 
resolution. 

[0096] Since the concavo-convex detection 
sensor according to claim 15 concerning 
this invention scanned the array to the 
line writing direction, and it scanned the 
array in the direction of a train in the 
array of the above-mentioned vertical N 
line x horizontal M train when N/M was 
one or less when N/M was one or more, a 
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S/N ratio can offer a high thing. 
[0097] Since the concavo-convex detection 
sensor according to claim 16 concerning 
this invention made the dielectric deposit 
on a sensing electrode, it is effective in 
heing able to improve a S/N ratio and 
protecting deterioration of a sensing 
electrode. 

[0098] Since it can improve a S/N ratio 
since the concavo-convex detection sensor 
according to claim 17 concerning this 
invention was formed on the dielectric 
substrate, and expensive Si does not need 
to be used for it for a substrate, they can 
decrease in number cost. 
[0099] Since the concavo-convex detection 
sensor according to claim 18 concerning 
this invention formed the sensing 
electrode in another layer with a 
conversion circuit and wiring, and has 
arranged the above-mentioned sensing 
electrode to the side near a body, and the 
momentary current by the charge which 
a body has is interrupted by these layers, 
dielectric breakdown, such as a 
conversion circuit and a circumference 
circuit, is prevented. Furthermore, the 
effect that an array pitch is reducible is 
also acquired. 

[0100] Since the concavo-convex detection 
equipment according to claim 19 
concerning this invention formed the 
concavo-convex detection sensor in the 
same substrate as an image display 
device, it can decrease in number cost. 
[0101] Since the concavo-convex detection 



sensor of a publication according to claim 
1 to 17 was used for the fingerprint 
collation device according to claim 20 
concerning this invention as a sensor 
which detects a fingerprint, it can offer 
what can use it also in the location 
isolated from other operation systems, 
and cannot break easily. 
[0102] Since the individual distinction 
equipment according to claim 21 
concerning this invention was equipped 
with the fingerprint collation device of 
claim 20, its safety can improve by leaps 
and bounds more by recognizing the 
bodily features of a fingerprint. Moreover, 
what cannot break easily can be offered. 
[0103] Since the concavo-convex detection 
equipment according to claim 22 
concerning this invention prepared the 
movable conductor by which the body was 
connected to the portion which accesses a 
sensor at the power supply, dielectric 
breakdown of a sensor is prevented and it 
can offer what has a high S/N ratio. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 1 of implementation of this 
invention. 

[Drawing 2l It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
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the gestalt 2 of implementation of this 
invention. 

[Drawing 3] It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 3 of implementation of this 
invention. 

[Drawing 4l It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 4 of implementation of this 
invention. 

[Drawing 5l It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 5 of implementation of this 
invention. 

[Drawing 6l It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 6 of implementation of this 
invention. 

[Drawing 71 It is the circuit diagram 
showing other configurations of the body 
of the concavo-convex detection sensor by 
the gestalt 6 of implementation of this 
invention. 

[Drawing 8l It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 7 of implementation of this 
invention. 

[Drawing 9l It is the circuit diagram 
showing other configurations of the body 
of the concavo-convex detection sensor by 
the gestalt 7 of implementation of this 



invention. 

[Drawing 101 It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 8 of implementation of this 
invention. 

[Drawing 111 It is the circuit diagram 
showing other configurations of the body 
of the concavo-convex detection sensor by 
the gestalt 8 of implementation of this 
invention. 

[Drawing 121 It is the circuit diagram 
showing the configuration of further 
others of the body of the concavo-convex 
detection sensor by the gestalt 8 of 
implementation of this invention. 
[Drawing 13] It is the circuit diagram 
showing the configuration of further 
others of the body of the concavo-convex 
detection sensor by the gestalt 8 of 
implementation of this invention. 
[Drawing 14l It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 9 of implementation of this 
invention. 

[Drawing 15] It is the circuit diagram 
showing other configurations of the body 
of the concavo-convex detection sensor by 
the gestalt 9 of implementation of this 
invention. 

[Drawing 161 It is the circuit diagram 
showing the configuration of further 
others of the body of the concavo-convex 
detection sensor by the gestalt 9 of 
implementation of this invention. 
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[Drawing 171 It is the circuit diagram 
showing the configuration of further 
others of the body of the concavo-convex 
detection sensor by the gestalt 9 of 
implementation of this invention. 
[Drawing 18l It is drawing showing 
potential change of the node 1000 at the 
time of reset. 

[Drawing 19] It is the circuit diagram 
showing the configuration of the 
concavo-convex detection sensor by the 
gestalt 10 of implementation of this 
invention. 

[Drawing 201 It is the circuit diagram 
showing other configurations of the body 
of the concavo-convex detection sensor by 
the gestalt 10 of implementation of this 
invention. 

[Drawing 2ll It is the circuit diagram 
showing the configuration of the body of 
the concavo-convex detection sensor by 
the gestalt 11 of implementation of this 
invention. 

[Drawing 22l It is the circuit diagram 
showing other configurations of the body 
of the concavo-convex detection sensor by 
the gestalt 11 of implementation of this 
invention. 

[Drawing 231 It is the circuit diagram 
showing the concavo-convex detection 
sensor by the gestalt 12 of 
implementation of this invention. 
[Drawing 24l It is the circuit diagram 
showing the configuration of a digital 
disposal circuit shown in drawing 23 . 
[Drawing 25] It is the circuit diagram 



showing other configurations of a digital 
disposal circuit shown in drawing 23 . 
[Drawing 26l It is drawing explaining the 
configuration of the concavo-convex 
detection sensor by the gestalt 17 of 
implementation of this invention. 
[Drawing 27] It is drawing showing the 
configuration of the concavo-convex 
detection equipment by the gestalt 18 of 
implementation of this invention. 
[Drawing 28] It is drawing showing the 
configuration of the fingerprint collation 
device by the gestalt 19 of 
implementation of this invention. 
[Drawing 29l It is drawing showing the 
configuration of the concavo-convex 
detection equipment by the gestalt 21 of 
implementation of this invention. 
[Drawing 30] It is drawing showing the 
configuration of the concavo-convex 
detection equipment by the gestalt 22 of 
implementation of this invention. 
[Drawing 31] It is the circuit diagram 
showing the body of the conventional 
concavo-convex detection sensor. 
[Description of Notations] 
1 a sensing electrode, a 300 reset line, the 
control terminal of 400 switch, a 2002 
digital disposal circuit, and 10000 image 
display device [ ] - 6000 and 50000 [ ] - 
movable conductor. 2 Capacity voltage 
conversion circuit or capacity-current 
conversion circuit 3, 3a, 3b, and 11 MOS 
transistor 4 Switch 5 and 9 Diode 100 
The scanning line 200 Output line 
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±is^ Q 

2 ] ±M&&mfc» 1 fi^MOS h 7 9 
itoifi{:, JilEMOS h7^^» KM ^flE^&J; 

listed ima^ffl^v^ 
y ^kmos h 7 is 9 * fc«^^^ > y a >^MOS h 

[9i*«4] ±mosb^^is^9 tm^mt^mm 

OfSjft^Ufi^rRl^** <fc 5K-L1EM0S h7^^ 

Mfcfi o xiEB £ h^fHIflUk^ffiR L r. k k -t 
6 mm<oW&&til'* ^-y- c 

5 r k Z&Wi k 6 fEtt^m^mir 

iw*«9] ±ciim, fo-5v>«±i5y"fe^ hffi 

[Mill] fsor- K«r, ^o^*-Ko-« 
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[«#flU 2] h7>^^^- h«H<h KW^ 
«S k ZMfo LX±1E^ *— K**« LfcC £ 
£-*-6»#«8£fcfci:l llBttcona^ttiirv-y-o 

[ISMl 3] JiiaaftilR^-^feo^-^SrfeSi-S 
tt#«9lalK«\ iBKSfti^fcra— oaSttfc*rilL*: 

w k%¥fWLk~fz>m$tmi7b^i 2<o^-rtifr\zmm<o 

10 £r50Mm^T£ LfcC £ ^m^SS** 3 ! 1 7!^ 1 3 

zw&k-tzm&min^i 4^v^n^is«coinia 

20 1 7 ] ±B«*P***3 J; ^fgfMaiUK^ 

1 7!?^ 1 6 0OV^n^(Clfa«<D|lflra^tHir>-^ o 

l 9 ] Ji1B«tt*^J:tJW*««lllB^6> 
Jgfife Ufc r k *W@L k -T 5StJft« 1M18 cd v ^-f tt^ 

[s»M2o] />^< ki>i/\<nmmztitz.mm&m 

[Bl**2 1] lt*3H2 O0ttttM«im«:«;tft:C 
[«**2 2] 

40 

[0 0 0 1 J 
[0 0 0 2] 

X COitttir ^-^^W097/40744^«^« $ttTI/^ 0 

i-®KI3Srl8 3 i t^-fo :«/i 5 7MW:io-c 
50 »tt-fe^4r«fiai-So BBI-*JV^T, l2tt«»S*-e, 
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^**16*iii:'C»l^jfe3H»18^e>, 

xmm § ix<5*jfe&s/h $ v >fc ^ jc««p $ n 5 ««?*as/h 
zcDtchb. m^jj»2oco5fet-m^rii«is« 

[0 0 0 3] 

[0 0 0 4] -t£"C\ *»Wfi. S/NUt^SfclCiKl^ 
[0 0 0 5] |fe«ff(7mi*fc<Z\ ^AfffiO&l^ 

[0 0 0 6] 

\m^xmwisnfrmt}Mb^mmistch<Dxhz> 0 
[ooo7] m^2<D&w\^&zw&&tti*>'9-n. 

timmztitci><Dxtbz> 0 

[ooos] ffij&&3<nmw\z&zm&&m*t>-*n, 
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M0Sh^^^^^^m^^^^1"6gEM^. JilEMOS 
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[0 0 16] 1 <D»Wlw«S|MICi«a"fe^* 
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<DXfr& 0 

[0020] siDi&m^mm&ikm^^ 
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[0021] tt*« i e 05»w(r«4Biia«km-fe^* 

[0 0 2 2] fl|*3gl 7 0^PJtc:«6llfla^tbir>f- 
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fl6^rW«fii^m^j8l200l^3|«§tt'CV^o w^-e 
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T\ MOS h 7 *3<oy— h«ttj:tfftiVtt2«:88R 
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[0 0 3 4] CC0 h7y^^^3^UMl:*l 

tt^fflia***!-*-* c t *5X# 5 0 

[0035] mm. ®m-mjEm&mm*tctemm-m 

ttX^Zfrtb^ mtfL&*Mhft9* ffi&m*<o&m 

[0 0 3 6] *fc*««t?tt**»bo«-g-4: h 7 ls*J 
x?Z<DV- hmm^Atl LWI LXl^C k /5>*A£ * 

[0 0 3 7] mmcomms. mm, ^<n$gw<nMM<D 
i&m 3 tw x z> mthtkM-t is^<Dmm*^ir&&mxib 

Z> 0 d"C\ 3a, 3bfcfcP^0Sh ^tt 
40 *h^B8tt«JE«:|ig CXVthXfc-5 «bi"So 

[0 0 3 8] #)£Wf®£ L"Ca^Ji»Hntt0VX?fcS o * 
fc, fcS*aE«ftVn3&SHIGH«± (#I x. tf 3VK±) 

JftVndSHIGmc*o^ii:^5o P^MOSh^Vv?^ 
^3a(^y-^ffifi^SEi»Vnlc:^§nXV>6^«^i: 

^ysaxi< 0 c^^f. m^; (1) i:«ot, p®m 

OS h 7V^^3aOy- h«BEV Ga »*6*l»lt«:lR 

60 ^it, pmmos h^>-^^^3a(oy- h«ftt y — 

50 ^««W«ffiSSV GSa ^V GSa = I V Ga -Vn I ^ I Vth I Srjjft 
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h7 ^^^^3b^riiLx. mfctfiomzmfeztit^M^ 
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Hn < | Vth | XifcSo 
[0 0 4 1] ^1CDJ:5^, PMMOS h 7^^**38, 3b(D 

[0 0 4 2] C^X^fsv-V^^ (Si) ®!M0Sh^>- 

- hlMUITO^Xffili:* ?*«:*At * C 1 1- J: 
Hffl[«EVthS:«x.tf0.8V«_t^/ < cS<t 5i-. i&M 

@$ ixsMos h7^^^ ^i^sttt^^)^ * x% 

[0 0 4 3] — #X\ ^*£^Si KMOS 

a^neAsijHMos h 7 v ^^SM#sasi8iMos h ^ 
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* 9 t-assEi- ux t ra^oa*^^ ttSo 
[0045] mMnMm*. mm, z<D$£w<Dmm<7) 

Lfc 0 -€rC"C*HJ6o^«-Cfl, 04tc^-r J: 9 P5J 
10 MOS h7 >^^^3^ffl*|ft200t&«3B6-r6iajB^P3!MO 

Dx^iaioo^mss^sattsr ^^^c< 

X, W*<ft200eO«tt:«PS!M0S V^*^3CQ^{iiJ£U: 
|ClJ:#X#ecOX% PMMOS h7^^^<OBMff<D»JiaSr 

gjt5ci:<c< m^^-r^^ ^i/ym§ < x# 

SMOS h7V^^i: Lfc^, NMMOS h 9 V v 1 ^ 9 tc^ 
20 JEIdLt:t>n««>a*»*»&*t6. 

[0 0 4 6] ^M§5. B5te, r^lgM^JtO 
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h tti£imOO^<D \o\ % ^j|[g;£f ft t * 6 J: 5 ICIN^MOS 

^ii^y-h«^*3feftl»iootc:«NKU NMMOSh^v 
^ * co^ t) O02o Sr W^200 <b PMMOS h V ^ ^ 
30 ^^Mz^tl^fnmm-t^ X 5 N^MOS h 9 ^v 5 

L&V\, Sot, P^MOS \>5lsi?X?ZfrbffitlZ>nm 

&mtimoo\ztdrtffitii&&<Dx\ mtiB2oo(Dmm^? 
>^^u>'v j ^^#<x#^> 0 &mm<nMm\z£ 
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[0 0 4 7] HffitDfl0t&6. 0 6*5j;t/B|7», C^)^ 
50 M<oH16^ffi6 t^J:5IIQ£i^mirv^^«i5jc;^^i-[H] 
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1 2 ^JitfB 1 3 fit^ft-etxB 6 . 0 7. 0 8*3j;t> > 0 

9izL*>r y^<Dfflmffi*&&m\*tc.mf&mx-&>Q. 400 

[0052] *4 v*Ai&WLttZ>k*'< y*?Ai&Wto1r 

z>mmm&&mktez><Dx\ rw^®a^^< 

4ot^5. y "fey M*«fr5li^&*aELT^fcVM$ 
lcfTfc>ttntfSv\ 01 0 7?^ 1 3 J: 5 fc*>f5/ ^41 
^*J»»-?400*3feS»100lcftiRi-ixtf. 

[0053] *«*lcj:0^>f y^4l<ofM#Pl»^</j i 

[0 0 54] mM(DmiR 9. B14, B 1 5 . 0 1 6 *3 

±>-^<nmf&%7r:i-\£]ffimx&>z> 0 mi 4. 015. 0 

1 6*3J:r/Bl 7 tt*ix-e*tBI 6 . 0 7, H8*3,fctf0 
9<D*4 s/^44r^>f^- Kfc Lfcfltarc* 0. 5^y 

[0 0 5 5] CCT\ Hi 8^y-fey h«P^Jt6«5*P 
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-K^*>»fc*«*-. V H >V th , V L <V th> 
y-fey hJft300O*iS«ffi:S:V H , y ir > hm<D y -fe $/ h 
>»300<7>«tt4:V b K5tc«*fftfcd^smffi«r 

(7)fc^v L =ov^i"5) o ^vSiooocomffiv 1000 «o^v 
1000 ^v H -efe5 o #4*-*- K5f±(K^roiic:H««mv th eJi 

[0 0 5 6] ^"f y-fes/ h*LTV^*V^«V D =V 1000 

10 -v H ^o^cox^-r K53fts»a-&i*, ^wcjstfcft 
^sw^§^6o rr-eytyhit*«FW:v D =v 1000 

- Vl=V 100 0 kte*V>X\ &\l<DJ:y ICV 1000 > V th T**)iX 
tf, K5f±»SiU V 1000 =V th t*-5 o £7t#j2 

o J: 5 fcv 1000 <v th -e&*xtf, K5fct#i§it:-f V 

XDtyhl KSaSS^ 1 000 <£> V ! ooott^l^V 1 000 < v 

[0057] **j«^j:f9Tu>f pw&mm+to&m 
y^«:^>r a-- kuh-6w tx*4 yfommwe, 

[00 5 8] mM<DW*1& 10. il 9^g)20fi, C 

-rm&mxibz> 0 mi 9*5^^02 o*^ ^^ttBi 

KTfcSp Sato^ffil 0-Cfiy-fey h^$r^{t-f 
Iw. ftt?0ic^^— K5*5feSiftlOO^j|SfcUX^ 
5 0 »3R^1000t*3ejl6lOO^)BB«r, *3EfS^ u^/l^s 

[0059] *«fifcic«fc Dyty h«ias4tt< ^^<D-cs 

[00 6 0]Il^lll. 0 2 ljoJ:Ol2 2(iH 

mommi l^x^mdh^m^^^m^Tn-rm^m 
— K-er44<, mos h7>-^^^y- hms^ 

^Si: LTM0S h^^v ? ^^^ffiV>7cit>^l-s Mi/f^p 
fflM0Sh?^^^6fcbfc«ril*:KJtfc«*-C, 0 2 

V^^t>(D^C, ^-f y^-SrnSMOS h7^^ 7 <t L7t» 
[0 0 6 1] n^MOS h7V^^^7i:p®M0S 

50 MOSh^v^eiCjfc^ «SESrS^IB-Oc# < SK^frS 
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[oo63] mm^mm 1 2 . ± ^^m^m^mi-T 
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-^tB^> 3000. 3001ttfB«-3E*lHlK-Cfc5o (U2 4CO 
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/h£<T*£SfiL£as&*o flU ^^»-&Bf^»K»^ 

[0065] mifc<DMm 1 3 . ^is^^^^ffi^nflfDi 
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^J:-?:100/imi:v>fc>ttTV>Sfc46ic, AftifMi^mHds 

[0 0 6 6] ^JSCO^S 1 4 . jRfcljK^T W (7) 
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»+x^5«#asdfci:So 3^**0** sat-*- a » 

m^Z®m*'hiS<t£Z£?\zffif&'rZ>Z.kXS/Klk& 
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